Background: Over the past decade, growing attention has been given to the mental health of workers. One way to examine the mental health of workers is to look at the incidence rates of mental illness-related sickness absence. There is a scarcity of literature in which the incidence rates of mental illness-related sickness absence among different countries have been considered together. The purpose of this systematic literature review is to address the question: Are there similarities and differences in the incidence rates of mental disorder-related sickness absence among and within OECD identified Social Democratic, Liberal and Latin American country categories? In this paper, we seek to identify differences and similarities in the literature rather than to explain them. With this review, we lay the groundwork for and point to areas for future research as well as to raise questions regarding reasons for the differences and similarities. Methods: A systematic literature search of the following databases were performed: Medline Current, Medline In-process, PsycINFO, Econlit and Web of Science. The search period covered 2002-2013. The systematic literature search focused on working adults between 18-65 years old who had not retired and who had mental and/or substance abuse disorders. Intervention studies were excluded. The search focused on medically certified sickness absences. Results: A total of 3,818 unique citations were identified. Of these, 10 studies met the inclusion/exclusion criteria; six were from Social Democratic countries. Their quality ranged from good to excellent. There was variation in the incidence rates reported by the studies from the Social Democratic, Liberal and Latin American countries in this review. Conclusions: The results of this systematic review suggest that this is an emerging area of inquiry that needs to continue to grow. Priority areas to support growth include cross jurisdictional collaboration and development of a typology characterizing the benefit generosity and work integration policies of sickness absence schemes. Finally, the literature should be updated to reflect changes in sickness absence benefit schemes over time.
Background
Global focus on worker mental health Over the past decade, increasing attention has turned to the mental health of workers and its effects on the workplace. For example, European Ministers of Health have advocated that employers include mental health programs as part of occupational health and safety [1] .
Similar endorsements have been made in Australia [2] , the United States [3] and Canada [4] .
The impetus for greater attention to worker mental health has also been spurred by a growing awareness of the impact of mental disorders on the workplace. Indeed, an expanding body of literature indicates that mental illness takes its workplace toll in the form of work absences and decreased productivity (e.g., [5] [6] [7] ). Because of the length of their absences [8] [9] [10] [11] [12] and their rates of recurrence [10, [13] [14] [15] , sickness absences related to mental illness are one of the most costly types of sickness absences.
Thus, there is an interest in promoting worker mental health.
Importance of incidence rates of mental illness-related sickness absence
One way to examine the mental health of workers is to look at the incidence rates of mental illness-related sickness absence. That is, the better the mental health status of workers, the lower the incidence rates of mental illnessrelated sickness absence. But, because there are differences in the way various countries approach the mental health of their working populations [16] , it could be useful to consider incidence rates by jurisdictions. Jurisdictions with higher rates might be places where further exploration could take place to identify the types of approaches to avoid. In contrast, those with lower rates may be places where further studies could be conducted to learn about effective practices.
Considering country variations
One of the challenges of examining the rates of sickness absence incidence among countries is related to the heterogeneity of country system factors that affect workers. Examples of these system factors include country work integration policies such as employer sickness absence obligations, employment rehabilitation programs and work incentives. Another group of factors is related to country compensation policies such as the population covered, disability benefit eligibility and criteria.
Recognizing the heterogeneity among countries, the Organization for Economic Co-operation and Development (OECD) developed a classification system to be used to understand the similarity among countries with respect to their work integration and worker compensation policies. The classification builds on work from the political economy literature that was developed to compare social policies across diverse jurisdictions (e.g., [17] [18] [19] ). The classification focuses on the types of public policies (e.g., work integration schemes) that would affect work-related outcomes (e.g., employment rates) [20] . The classification system facilitates discussion without becoming entrenched in the complexities of individual systems [19] .
The OECD [16] examined the disability policies of 15 OECD countries. Disability policies were evaluated based on the generosity of their compensation and the extent of their work integration policies. The OECD [16] categorized countries into three main groups: (1) Social Democratic, (2) Liberal and (3) Corporatist.
Social Democratic countries were characterized as being relatively the most generous and having the most extensive work integration policies. These countries include Finland, Denmark, the Netherlands, and Norway. In contrast, the Liberal countries were characterized as being relatively the least generous and with the least extensive work integration policies. Countries in this category are the United Kingdom, the United States and Canada. Corporatist countries are characterized being relatively moderatethey were not as generous as the Social Democratic countries but not as conservative as the Liberal countries with respect to benefits and work integration policies. These countries include Austria, Belgium, and France.
Because they are emerging welfare states, the Latin American countries generally are treated as a unique cluster [21, 22] .
Gap in the literature
There is a scarcity of literature in which the incidence rates of mental illness-related sickness absence among different countries have been considered together. Part of this gap in the literature may reflect the challenge introduced by the heterogeneity with which countries approach sickness absence. The OECD classification system offers a way to describe systemic similarities and differences among countries. In turn, this information can be used as a first step toward studying effective systemic practices. The purpose of this systematic literature review is to take this first step. We address the question: Are there similarities and differences in the incidence rates of mental disorder-related sickness absence among and within OECD categories? In this paper, we seek to identify differences and similarities rather than to explain them. With this review, we lay the groundwork for and point to areas for future research. In doing so, we also raise questions regarding reasons for the differences and similarities.
Methods
For the purposes of this systematic review, five electronic databases were searched. They included: (1) Medline Current (an index of journal articles in biomedical research and clinical sciences), (2) Medline In-process (an index of journal articles in biomedical research and clinical sciences that are awaiting indexing into Medline Current), (3) PsycINFO (an index of journal articles, books, chapters, and dissertations in psychology, social sciences, behavioral sciences, and health sciences), (4) Econlit (an index of journal articles, books, working papers and dissertations in Economics) and (5) Web of Science (an index of journal articles, editorially selected books and conference proceedings in life sciences and biomedical research). A search strategy was developed and executed for each database with the help of a professional health science librarian (SB). Medline Current, Medline In-process and PsycINFO were searched using the OVID platform. Econlit and Web of Science were searched using the ProQuest and Thomson Reuters search interface, respectively. The search was completed between February 2013 and March 2013 and was limited to English language journals published between 2002 and 2013. The complete search strategy used for each database can be found in Appendix 1.
Eligibility criteria
The systematic literature search focused on working adults between 18-65 years old who had not retired and who had mental and/or substance abuse disorders. Intervention studies were excluded. The search focused on medically certified sickness absences that included sick leave, short-term disability leave, long-term disability leave or sickness absence. For the purposes of this review, sickness absence was defined as a work absence requiring a medical certification. These income replacement or disability benefits (i.e., short-term or long-term work disability) could be either publicly or privately sponsored. In terms of cause of disability, we focused our search on "no cause" disability leaves. That is, the worker did not need to prove that the disability was caused by work.
All search results were screened by title, followed by abstract and full-text review for relevant articles. The reference lists of the articles that made it to the full-text review stage were also hand-searched. The screening process was completed independently by two reviewers, CSD and DL, using the following eligibility criteria:
1. The study reported on medically certified sickness absences due to mental illness and/or addiction problems. 2. The study reported the incidence of medically certified sickness absences due to mental illness and/ or addiction problems. 3. The study analyzed data collected in the year 2000 or later. 4. The study sample was not from a select population (i.e. clinical trial, clinical populations).
The year 2002 was used as the starting point for inclusion because the 1990s were a period of global change in employment policies [23] . Thus, we focused on the last decade because during this time, there were relatively fewer policy changes related to workers. Because pre-2000 data were collected under systems that existed before the policy changes of the 1990s, studies that used pre-2000 data were also excluded.
Discussions were held in instances where there were disagreements until consensus was reached. The interrater reliability which corrected for chance agreement was calculated for CSD and DL to be 0.93. Review articles and commentaries were excluded when possible during the screening process. Consensus regarding the inclusion of the final articles was reached among CSD, DL and HH.
Quality assessment
Articles that passed the three-stage screening process were assessed for quality using the following criteria:
1. The study population is well described. 2. The data source is well described. 3. The study sample is representative of the target population. 4. Mental disorders are included and reported. 5. The system of diagnosis/classification is described. 6. The criteria for sickness absence is reported (i.e., pre-sickness absence days to qualify for sickness absence). 7. The denominator is clearly reported. 8. The numerator is clearly reported. 9. Uncertainty of estimates is reported. 10. The stated research objective is met.
One point was awarded for each met criterion for a maximum score of 10. Scores between 1 and 4 were regarded as 'fair/weak' quality and scores between 5 and 8 were 'good'. Scores of 9 and 10 were regarded as 'excellent' quality.
Results

Description of inclusion and exclusion
The electronic literature search resulted in the identification of 3,818 unique citations ( Figure 1 ). From these, 24 entries that were commentaries were excluded. Based on the title review, 3,524 citations were excluded. Based on the abstract review, another 160 citations were excluded; this left 110 articles for full-text review. After the full-text review, 10 articles remained. Reasons for article exclusion included: (1) did not have information about medically certified sickness absence related to mental disorders (n = 33), (2) were based on select populations (n = 13), (3) used pre-2000 data (n = 3), (4) did not report incidence rates from medically certified sickness absence related to mental disorders (n = 49) and (5) the study population did not consist of adults eligible for sickness absence (e.g., the study population included people who were not employed) (n = 2).
The 10 included studies were conducted in countries that clustered into three country types: (1) Social Democratic (n = 6), (2) Liberal (n = 1) and (3) Latin America (n = 3). The Social Democratic category included studies from Norway, Finland and the Netherlands. The study in the Liberal category was from Canada. Finally, all the Latin American studies were from Brazil.
Quality assessment
The quality assessment rated three of the 10 studies as excellent and the remaining seven as good (Additional file 1: Table S1 , Additional file 2). The identified limitations of these studies include: the study sample was not representative of the target population (8 studies), uncertainty of the incidence rate estimate was not reported (4 studies) and the stated research objective was not met (3 studies). Table 1 contains the descriptions of the included studies. All of the included studies used administrative data from either an insurer or healthcare group practice. As a result, all of the studies represented identifiable complete populations of people at risk of having a sickness absence and data were either from their sickness absence insurer, workplace or healthcare provider.
Overview of the studies
With the exception of one of the studies, which used the International Classification of Primary Care (ICPC), the studies used the International Classification of Diseases 10 th edition (ICD-10). However, Virtanen et al.'s [24] study also reported the ICD-10 equivalents to the ICPC.
There was variability among the included studies with respect to the primary diagnoses of the sickness absence cases that were included in the analyses. However, there were also similarities; all studies included absences related to depressive, anxiety and stress-related disorders. Thus, there appeared to be consistency among the studies with regard to a core set of mental disorders.
There was variability in the number of absence days needed to qualify for sickness absence benefits. The number of qualifying days used for the studies ranged from 3 days to 90 days. It should be noted, that while the days required to qualify for benefits in Finland is 9 days, due to limited availability of the data, the Finnish study [24] examined the incidence of sickness absences that were >90 days.
Numerators: measures of sickness absence rates
In general, the studies used two types of incidence measures. The first type of measure reported the incidence of workers with sickness absence. That is, either only the first episode or the worker who had an episode was counted.
In contrast, the second type of measure reported the incidence of sickness absences. It counted the number of episodes occurring in a defined time period. Thus, if a person had more than one sickness absence during the time period of interest, s/he was counted as many times as there was a discrete sickness absence.
Cohorts: measures of sickness absence rates
Among the included studies, two types of cohorts were used. One was a 1-year cohort. It included people who were at risk of a sickness absence during a 12-month period. The other was a dynamic cohort for which multiple years of data were used such that the denominator was calculated with the number of workers at risk of sickness absence in terms of either worker-years or worker-months.
Reported incidence rates Social democratic countries
Using year 2000 administrative data from the national sickness administration, Hensing et al. [25] observed that the age-adjusted cumulative incidence of men with sickness absence ranged from 0.9/1,000 workers for psychosis-related absences to 13/1,000 for depressionrelated absences ( Table 2 ). In contrast, for women, the cumulative incidence rates ranged from 1/1,000 for psychosis-related absences to 30/1,000 for depressionrelated absences.
Virtanen et al. [24] used linked data from 1997-2005 and reported the cumulative incidence of long-term sickness absence that ranged from 2/1,000 for absences related to schizophrenia and schizotypal and delusional disorders to 19/1,000 for absences related to depression.
Using data from 2001-2007 from one organization with a nation-wide employee base, Koopmans et al. [26] reported an incidence density of 21.8/1,000 worker-years for common mental disorders (CMD) among men and 31.5/1,000 among women. Using a similar dataset, Roelen et al. [27] observed an incidence density of 27.7/1,000 worker-years for mental and behavioral disorders.
Based on data from an occupational health service provider, Roelen and colleagues [28] calculated the 12month incidence rates for sickness absences related to CMD from 2001-2007. During that time period, it appeared that 12-month incidence rates related to CMD ranged from a high of 27/1,000 employees in 2003 and 2004 to 20/1,000 employees in 2007. In a separate study, Roelen et al. [29] estimated that 12-month incidence rates related to mental and behavioral disorders ranged from 21.1/1,000 employees in 2001 to 17.7/1,000 employees in 2010.
Liberal countries
Based on data from one organization with a province-wide employee base, Dewa et al. [11] reported a rate of 21/1,000 worker-years for sickness absences related to mental disorders. When stratified by sex, the incidence rate for men was 17/1,000 worker-years and 36/1,000 workeryears for women.
Latin America
All of the Latin American studies in this review were from Brazil. Using 2000-2007 data from one university hospital, Reis and colleagues [30] reported an incidence density of 0.33/100 worker-months or approximately 39.6/1,000 worker-years. Based on 2008 national data of private sector companies, Barbosa-Branco et al. [31, 32] observed an incidence rate of 45.1/10,000 or 4.5/1,000 workers. For specific mental disorders, incidence rates varied by primary disorder from 15.4/10,000 workers (1.5/1,000) for sickness absences related to depression and 2.8/10,000 (0.3/1,000) workers for reaction to severe stress.
Discussion
The quality ratings of included studies ranged from good to excellent. There was variation in the incidence rates reported by the studies from the Social Democratic, Liberal and Latin American countries in this review. For the studies conducted in the Social Democratic countries, the incidence rates of sickness absences related to mental disorders ranged between 19 and 28/1,000 workers or 1,000 worker-years. In contrast, the incidence rate reported by the study from the Liberal country was 21/1,000 workers. In addition, there was variation in the rates reported by the studies from the Latin America and ranged from 2 -40/1,000 workers.
The differences reported raise a number of questions. Are they a reflection of the differences in system structures? For instance, among countries in which there is relatively more government involvement (i.e., Social Reaction to severe stress and adjustment disorders = 0.2%
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Hensing et al. [25] Democratic), the range in the incidence rates is relatively small. The Liberal country group consisted of one country. Yet, the Liberal countries have the least government involvement in benefit and work integration schemes. If that is the case, sickness absence rates are based on definitions of work disability and benefit qualification criteria that depend on private schemes that could be as varied as they are numerous. Such variation in schemes could in turn impact the variation in rates.
To further pursue this line of inquiry and to understand variations within country types, it will be useful if a typology similar to the OECD's [16] were developed especially in countries where there is less government involvement. In addition to describing countries, such a typology could characterize sickness absence benefit schemes. Another question that arises is why there was such variation among the Latin America studies given they were all from Brazil? Was it because there are significant differences in the mental health among workers? Or are there significant differences in the benefit schemes (i.e., qualification criteria)? Here, a typology characterizing the benefit generosity (i.e., the population covered, disability benefit eligibility and criteria) and work integration schemes (i.e., employer obligations for sickness absence, employment rehabilitation programs and work incentives) of individual plans could assist in answering these questions.
The results also indicate that among the studies that report incidence rates by sex, there is a trend toward a higher incidence rate among women than men. This corroborates findings from Hensing and Wahlstrom's [33] systematic review of risk factors associated with sickness absence. They found evidence suggesting that women have a higher risk of having an absence related to mental disorders.
Strengths and limitations related to interpreting the literature
There were a number of strengths of the current body of literature reviewed. First, all of the studies represented identifiable complete populations of people at risk of having a sickness absence. At the same time, it is important to note that there was variation in the breadth of the populations covered from entire countries to single organizations. Thus, it will be important for future work to examine whether the rates reported hold for larger populations and for different populations within the same country.
Another strength was that all of the studies used standardized diagnostic classification systems. All included depressive and anxiety disorders as well as stress-related disorders. However, there was variability in the other type of disorders considered. This could have made some rates higher than others. At the same time, it should be noted that the majority of sickness absences related to mental disorders are attributable to depression, anxiety and stress-related disorders [34, 35] . This suggests that inclusion of these disorders would capture a large proportion of the sickness absences related to mental disorders.
A limitation of the studies was the variation in the years they captured. Although all studies used post-2000 data, there could have been changes within systems that could have affected incidence rates. For example, in the Netherlands, extensive legislative changes occurred between 2000 and 2013 which affected rates [23, 36] . In fact, the changes are reflected in the rates reported by Roelen et al. [29] . Similarly, changes could have been implemented in other countries such that rates could vary depending on year.
Another limitation was variability in the absence days cut-offs used. A low number of qualifying days could have made the rates higher compared to benefit schemes with a greater number of qualifying days. At the same time, all schemes required medical certification and an assessment of work ability. To the extent that symptoms manifest over several weeks, it may be that workers seek a sickness absence at similar phases of their mental disorder. If the acute phase at which they apply for a sickness absence leave is similar, the actual variation may be minimized. On the other hand, if there is variation in when workers seek medical certificates, incidence rates may be higher in studies where medical certification takes place in an earlier phase of sickness absence. However, the results of Roelen et al.'s [29] study did not seem to support the latter hypothesis. But, this suggests another area for future inquirywhen do workers apply for sickness absence?
Strengths and limitations of the search strategy
While five databases were searched, it is possible that an article could have been missed if it did not appear in any of the databases. However, that possibility is small given the broad scope of each of the databases. Another limitation is that the search was limited to English-language journals. Thus, it did not identify research that was not published in English. However, it should be noted that despite the language constraint, the included studies came from Europe, North America and Latin America. This suggests that at least some of the researchers from countries in which English is not a first language are publishing in English-language journals.
Future directions
Both the causes of and the effective return to work strategies for sickness absences related to mental disorders are multifactorial and complex [37, 38] and extend beyond the scope of this paper. Indeed, the results of this paper raise more questions than they answer. Why are there differences among country types? Do these differences truly exist? Or, are they anomalies of the data used? What role does the sickness absence benefit structure play in the incidence rates? What is the appropriate benchmark for sickness absence related to mental disorders?
Cooperation and data sharing among countries as well as between database holders and researchers could help to increase the understanding regarding the similarities and differences of incidence rates. Access to the data necessary to calculate incidence rates often presents a challenge [39, 40] . Rather than relying on primary data collection, these types of studies rely on administrative data. This means that the researchers are often not involved in the dataset design. As a result, the calculation of incidence estimates is often influenced by the data limitations. In the future, it would be useful if data warehouses were created where data necessary for this type of research were accessible. It would also help to advance the field if the database managers and researchers were able to work together to design databases that meet administrative and research needs. This would help to promote understanding of incidence rates for a broader range of workers and increase interpretability of the international literature.
Conclusions
The results of this systematic review suggest that this is an emerging area of inquiry that needs to continue to grow. This review identified only 10 studies that were published in the last 10 years; four of them came from a single country. As this literature continues to expand and if countries are to learn from one another, cross jurisdictional collaboration should be pursued and supported. Perhaps, it could begin among countries categorized in the same OECD category. In addition, as benefit schemes respond to economic circumstances, it will be important that this literature be updated to reflect these changes. Finally, to facilitate a meaningful international dialogue regarding sickness absence, the development of a typology characterizing the sickness absence benefit generosity and work integration policies of sickness absence schemes should be a research priority.
